various injected physiological and pharmacological substances. Procaine is much used as a local anesthetic before the taking of tissue for biopsy.
It was decided to ascertain whether injected normal saline or procaine 1 % has any significant effect on the small blood vessels of the nailfold. The influence of the needle prick itself was also studied.
METHODs
In 30 patients the nailfold vessels were studied repeatedly by capillary microscopy at a magnification of 100. The patients suffered from various chronic diseases, namely: eczema 7, acrocyanosis 7, leprosy 5, sclerodermia with Raynaud's phenomenon 3, hypertension 2, and one each from vasomotor rhinitis, Bazin's disease, hyperthyroidism, arteriosclerosis, Raynaud's disease and pruritus of unknown cause. The state of the nailfold vessels was studied and recorded at several sessions, and often photographed. Special attention was paid to the diameter of the capillaries (1), rate of blood flow, intravascular red cell aggregation (2) and vasomotion count (3). Vasomotion count is here defined as the number of apparently spontaneous abrupt changes in rate of blood flow and diameter of capillaries seen per minute. When these data were known, 1 ml of procaine 1% was injected subcutaneously over the distal half of the second phalanx of the finger, and the nailf old vessels of that finger continuously scrutinized, and any appreciable changes in the above parameters recorded, and the vessels again photographed. In 23 of these cases, 1 ml of normal saline was injected into the same area of the other hand and any changes recorded. In some patients each procedure was repeated several times. In 12 of these cases the needle of the syringe was inserted but the actual injection of material withheld until the effect of the needle prick itself had been ascertained.
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The results are given in Table 1 fold vessels in three patients. Nine patients showed significant changes, such as narrowing of the diameter of the capillaries of 3 jz or more, or significantly increased vasomotion (an increase of at least 5 in the number of vasomotion changes per minute), or accelerated blood flow or sludging or any combination of these. The changes usually were obvious within 30 seconds, and were over in another 30 seconds. Thinning was very marked in 3 patients, the diameter of the capillaries narrowing from S ji to 3;i. Narrowing of 3 u was seen in 6 more patients (Fig. 1) . Changes persisted for 2.5 minutes in 2 patients.
Saline was injected into 23 of these 30 patients. There was no change in 6. Changes in the others began at 1 j minutes, lasted for 3 to 1 minute in 4, and for 2 to 5 minutes in 13. There was increased vasomotion in 7, accelerated flow in 10, appreciable thinning in 11 (Fig. 2) , and very marked thinning lasting 2} minutes in 5 more. Congestion was seen in one patient only, and this was in one of the 4 patients with Raynaud's phenomenon in whom many capillaries were in spasm.
In nearly all patients who showed changes from the needle prick or from the injection, sludging was also seen. Procaine injected into 30 patients produced no visible changes in 9, increased vasomotion in 7, accelerated flow in 7, appreciable thinning in 13, and very marked thinning for 2.5 minutes in 2 more. Changes usually began after 1 to 2 minutes, sometimes after 3 minutes, and persisted for 5 to 10 minutes, and occasionally 25 minutes. Thin vessels of diameter 3 to 5 p dilated to 5 to 8 p in 6 patients (Fig. 3) . Three of these 6 patients had Raynaud's phenomenon and the thin spastic vessels dilated. COMMENT It is clear that in many patients the injection of normal saline is not a procedure without response, for narrowing of capillary diameter of 3 p or more occurred in 9 of 12 patients, while very severe thinning occurred in 3 of these.
Thinning lasted less than one minute in some, but usually persisted from 2) to 5 minutes.
Although needle prick alone gave results in general similar to those of injected saline, the changes were more immediate and less prolonged. This suggests that the saline itself is the important factor in provoking the more prolonged changes.
As regards the injection of 1% procaine the effect was less marked but more prolonged than that of saline. In 9 out of 30 patients there was no visible change, and in only two was the thin-B capillary thinning and increased vasomotion in over half the eases (3, 4, 5) . Therefore one of the possibilities is that the action of pin-prick and saline may be mediated through adrenaline. ning very severe, although in 13 others the vessels were appreciably narrowed. In 6 patients in whom groups of the capillaries were narrow-3 of them with Raynaud's phenomenon-procaine dilated them. The procaine effect began at about the same time as that of saline, but lasted up to 25 minutes. Procaine may therefore influence the vessel diameter of the subsequent biopsy specimen.
It has been shown that subcutaneous injection of 0.25-0.4 mg adrenaline produced appreciable Thirty patients were given a subcutaneous injection of 1 % procaine, and 23 of these an injection of normal saline over the second phalanx of the finger, to note the effect on the nailfold capillaries. Changes in vasomotion, blood flow and capillary diameter were often observed. Saline evoked appreciable capillary narrowing in 11 patients and severe narrowing in 5 more. Procaine evoked appreciable narrowing in 13 and severe narrowing in 2 more. After saline, narrow capillaries dilated in one patient only; but after procaine, in 6 patients. A needle prick alone without injection was given to 12 patients and gave rise to evanescent changes in 6, and more marked changes in 3. Injected normal saline is not an inert control substance. Procaine 1% on injection may modify the vessel diameter of the subsequent biopsy specimen.
